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CLAIMS 



1. Method for detecting unbadanced conditions of a rotating load 
driven by a synchMnous electric motor (3) in washing machines (1) and 
similar household appliances inchiding a rotably drum (2) aad wherein 

5 at least a transient step is provided with angular speed (w) variation of 
the ratably drum (2), characterised by the following steps: 

constantly monitoring and detecting the iastantaneaus cinrent 
^q) absorbed by the motor; 

calculating in real HTOft the vahie of an unbalanced mass (m) 
10 nn the basi^;: of the variatinn (A) of said current (Tq) and stiartrng 

from a predetermined reference obtained by esqjeiimental 
i-esults and by applyiixg a calculation formula i-cprescntativc of ^ 

the kind of load imbalance; fh 

CO 

checking that said value of unbalanced mass is lower than a "H 
15 predetermined acceptable reference value (A{Iql)AMM] and ^ 

slowing down the angular speed (w) of said drum in case of ^ 
negative resvilt; ^ 

said current (Iq) driving as a feedback signal said motor (3) ^ 
according feo said value of unbalanced mass (m) adjusting the angular m 
20 revolution speed of the motor in real or continuous time. g 

2. Method according to claim 1, characterised in that it provides a U 
comparison berwecn the standard deviation (a) of said coi rent Oo) with 

a predetermined reference stored in a memory imit including^ for 
escamplc an average value of this current (Tq) or a predetermined 
25 threshold value. 

3. Method according to claim 1, dMaacterised in that the imbalance 
signal is computed as a diflference between the last sampled value of the 
current signal (Iq), in flie time instant wherein the absolute value of the 
first derivate of said current signal (Iq) is minor than a predetermined 

30 threshold and the second derivate of the same signal Iq is positive, and 
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the last sampled value of said ciirrent signal (Iq) in the time instant 
wherein the abaoliate value of the first derivate of said cTorxent signal (Iq) 
is minor than a predeteraiined threshold and the second derivate of the 
same signal Iq is negative 

5 4, Method according to claim 1, characterised in that the measure of 
said unbalanced mass (m) occurs at first by measuring said current (Iq) 
VEirintion (A) with a low number of drum revolutions. 

5« Method according to claim 4, characteriGed in ihot Goid low 
niunber of revolutions is comprised between 60 and 80 revolutions per 
10 minute* 

6* Method according to claim 4» characrerised in that it provides a 
step for controlling that the measured variation (A(Iqi)) at a low number 
of revolutions is lower than a predetermined acceptable reference value fn 
|A(Iqi)AM\f) and a subsequent order of slowing down the dnim rotation 
IS speed if this check gives a negative result. ^ 

< 

7. Method according to claim 4, characterised in that it provides a ^ 
step for controlling that the mcasuprcd variation (A(Iqi)) at a low number 

of revolutions is lower than a predetermined acceptable reference value ^ 
and a ^bsequent order of gradually incrcaang the drum revolving 
20 speed (v^ if the control gves a positive result, 

8. Method according to claim 7, characterised in that the gradual O 
speed increase continues until about ISO revolutions per minute are ^ 
reached. 

9. Method according to claim 7, characterised in that it provides a 
25 step of farther controlling that the measured variation (Affq?)) at 

increased number of revolutions is lower than a second predetermined 
acceptable reference value (A{Iq2)AMM)- 

10. Method according to claim 9, characterised in that it provides a 
centrifugal step at reduced rotation speed if said further control ^ves a 

30 negative result. 
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11. Method according to claim 9, characterised in that it provides that 
a centrifugal step is started if said further control gives a positive result- 

12. MetiiGd according to claim 9, characterised in that it provides a 
slow down, without stop, of the drum (2) rotation speed in order to 

S cause a new load distribution if said further control gives a positive 
result. 

13. Method according to claim 10, characterised in that it provides a 
steady monitnring of said measured variation (A([qa)] in the centrifugal 
step at reduced speed. 

10 14. Method according to claim 2, characterised in that the 
comparison between Uxe vailaaun (A) and said current (Iq) occurs both 
in static unbalanced conditions and in dynamic unbalanced conditions. 

09 

IS. Method according to claim 14, characterised in that the one ^ 
variation operator is the standard deviation operator [xs] and is drawn, «^ 
15 for a dynamic imbalance, from the following relation: ^ 

apqjdynamic «m*K2*w* + Ko ^ 

Where: Ko, K2 and a are known constant experimentally-determined ^ 
values, w is the rotation speed and m is said imbalanced mass. 

m 

o 
O 

ID 
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